Introduction
Contraceptive failure rates for modern methods including sterilization are reported to be high in China (Kaufman, 1993; Wang, 2002) . For example, the first-year failure rates were 4·2% for male sterilization, 0·7% for female sterilization, 10·3% for the intrauterine device (IUD), 14·5% for the pill, and 19·0% for the condom. There were also some differentials in contraceptive failure rates by users' sociodemographic and fertility characteristics. Contraceptive failure rate declined with women's age for all reversible methods. Rural women had higher sterilization, IUD and condom contraceptive failure rates than urban women did. High failure rates of contraceptive methods in China may have very important health implications (Wang & Altmann, 2002) . Induced abortions, especially repeated and unsafe abortions, may be associated with serious adverse health, psychological, social and economic consequences.
Although there are some studies on contraceptive failure in China, little research has attempted to investigate the outcomes of contraceptive failure (Kaufman, 1993; Wang et al., 1998; Wang, 2002; Wang & Altmann, 2002 ). An exception is the study by Wang et al. (1998) , which examined contraceptive failure and its subsequent resolution in live births in the 1980s in China. The purpose of the present study is to examine the resolution of contraceptive failure in abortion by contraceptive method in the 1970s and 1980s and to assess the impact of socioeconomic and demographic variables, especially the family planning programme, on the decision to have an abortion if a contraceptive failure occurred. This study is unique in that it uses a large, nationally representative sample of 6225 contraceptive failures of four modern methods (sterilization, IUD, condom and pill) under real-life situations of contraceptive use and provides direct evidence of resolution of contraceptive failures in abortion in China.
Methods
The data for this analysis come from a 10% subsample of the National Survey of Fertility and Contraceptive Prevalence, often referred to as the 'Two-per-Thousand Fertility Survey', which was conducted by China's State Family Planning Commission from 1 July 1988 to 15 July 1988. The survey, representing a sample of two per 1000 persons in mainland China, targeted ever-married resident women aged 15-57 years. All provinces in the Chinese mainland took part in the survey. The high quality of these survey data and further details of them have been reported elsewhere (Li, 1991; Lavely, 1991; Wang et al., 1998; Wang, 2002) .
A total of 27 contraceptive methods were listed in the survey questionnaire, including modern and traditional methods. In this study, the focus was on modern methods only, which were advocated by the family planning programme, and classified into four types: (1) sterilization, including male and female sterilization. Male sterilization methods include surgical methods (vasectomy) and non-surgical methods (vas deferens blockade) and female sterilization methods (surgical and non-surgical methods); (2) IUDs; (3) pills, including three types of oral contraceptive methods commonly used in China; and (4) condoms.
The sample for the study is restricted to contraceptive failures that occurred between 1 January 1975 and 30 September 1987. Failures occurring after 30 September 1987 (about nine months before the survey interview) were excluded from the analysis because their exposure to the outcome may be censored. Inclusion of those failures may bias the results of subsequent outcomes of contraceptive failure. For example, more abortions than live births would be observed in this window. The sample thus consists of 6225 failures, contributed by 4993 women.
Contraceptive failure is here defined as unintended pregnancy occurring while a contraceptive is in use. This definition of failure includes both method failure and failures attributed to inconsistent or incorrect use, and is also called use failure (Trussell & Kost, 1987; Jejeebhoy, 1990) . To assess the resolution of contraceptive failure, the abortion rate given contraceptive failure was calculated, i.e. the percentage 280 D. Wang, H. Yan and Z. Feng of contraceptive failure ending in an induced abortion against other outcomes of pregnancy (live birth, still birth or spontaneous abortion). Abortion rate given contraceptive failure was also calculated by method and for a number of selected women's sociodemographic characteristics.
To identify the determinants of abortion following contraceptive failure, a logistic regression model was employed. A logistic regression model examines the relationship between one or more risk factors and the log odds of having an abortion given a contraceptive failure. The logistic model was applied to IUD, condom and pill failures separately, except for sterilization failure, which has a small sample size. To control for the possible correlation among failures contributed by the same woman, a robust estimate of variance suggested by Huber (1967) was employed. A full model with all the risk factors included in this study was estimated so that the net effect of each risk factor (such as age at the time of contraceptive failure) could be assessed while other factors were controlled for. The results from logistic models are reported as odds ratios and their 95% confidence intervals. An odds ratio gives the change in the odds of an abortion for a category of a variable compared with the reference category for that variable and a 95% confidence interval gives the range in which the true odds ratio may lie. Table 1 displays the distribution of the outcomes of contraceptive failure by method. Overall, among the 6225 contraceptive failures, 2507 (40·3%) contraceptive failures ended in a live birth whereas 3548 (57·0%) resulted in an abortion. Still births and spontaneous abortions accounted for only about 2·7% of total outcomes. The striking differences in resolving a contraceptive failure by contraceptive method are observed in Table 1 . Only 32·9% of sterilization failures led to induced abortions whereas 50·1% of IUD, 75·3% of pill and 80·2% of condom failures resulted in abortions. This result suggests that there are different impacts of contraceptive failure for different methods. Contraceptive failure for sterilization and IUD may make some contributions to the level of fertility as sterilization is the most prevalent method, and IUD is the second most widely used method and also has a relatively Abortion following contraceptive failurehigh failure rate (Wang & Altmann, 2002) . Table 1 also shows over 60% of contraceptive failures for modern reversible methods ended in induced abortion, which may have some potential implications for women's health. Further analysis of the resolution of contraceptive failure was done by computing the abortion rates given contraceptive failure by selected sociodemographic variables, and the corresponding results are presented in Table 2 . The results of the logistic regression models by method are shown in Table 3 .
Results
It is obvious that the decision to terminate contraceptive failure in abortion was influenced by some women's social and demographic background and fertility history. The number of living children and prior history of abortion were the two most important factors predicting whether a contraceptive failure was followed by abortion. Over 40% of failures occurred in women who had one child and almost all these unintended pregnancies were aborted: abortion rate given contraceptive failure for these women was 95·7% compared with about 40% of women in other categories. The estimated odds of abortion for women with two or more children is only about 2-3%, 2-3% and 2-4% of that for women with no or just one child for IUD, condom and pill failures, respectively.
Women with a previous history of abortion would almost certainly have the unwanted pregnancy aborted for all methods. Most users of reversible methods (more than 75%) had a previous abortion and over 90% of them resorted to abortion. The odds of abortion for women with a previous abortion are 5667-, 450-and 110-fold those for women without a history of abortion for IUD, condom and pill failures, respectively.
Age seems to be an another important factor in determining the outcome following contraceptive failure for all methods, especially for reversible methods. The abortion rate increased with the age of the women.
In terms of period effect, it seems that women who started contraception during 1979-1982 had a slightly higher abortion rate than other periods after controlling for other variables. The differentials in abortion rates were also notable by urban-rural residence, education, occupation and ethnicity but were not statistically significant.
Discussion and conclusions
Using 6225 contraceptive failures from the 1988 Chinese Two-per-thousand Fertility Survey, this study has examined the levels and patterns of abortion following contraceptive failure, and assessed the impact of women's social, economic and demographic characteristics on the decision to have an abortion if a contraceptive failure occurred.
It has been reported that abortion has been a backup method when a contraceptive method fails in China (Delfs, 1990; Tien et al., 1992) , but lack of data on the resolution of contraceptive failure has failed to shed light on this issue. The results from this study show that abortion rate among contraceptive failures was 57·0% on average, much higher than the 21·1% abortion rate for all pregnancies between 1980 and 1989 calculated from the same survey data (Qu, 1991) and the 12·4% rate between 1985 and 1989 in north-west China (Feng, 1992 (888) 92·7 (563) Figure in parentheses are number of failures. na, not applicable due to small number of failures (,10).
argument that abortion was a remedial contraceptive method when contraception failed. Although there was a small amount of sterilization failure and some due to failure of reversible methods other than the IUD, by far the largest part of this Age at failure %24 1·00 1·00 1·00 25-29
6·24 (2·90,13·41)*** 7·93 (2·37,26·54)*** 23·14 (3·88,137·86)*** Number of living children %1 1·00 1·00 1·00 2 0·03 (0·02,0·07)*** 0·03 (0·01,0·10)*** 0·04 (0·01,0·11)*** 3+ 0·02 (0·01,0·04)*** 0·02 (0·01,0·09)*** 0·02 (0·00,0·08)***
Previous abortion No 1·00 1·00 1·00 Yes 5667 (1497,21449)*** 450·9 (177·1,1148·1)*** 110·2 (42·5,286·0)*** a Significant two-tailed tests: *p,0·05, **p,0·01, ***p,0·001.
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abortion rate was the result of IUD failure and was caused by high use and a relatively high failure rate (Wang et al., 1998; Wang & Altmann, 2002) . The differences in abortion rate given contraceptive failure by women's social and demographic background shown in this study suggest three main possible mechanisms through which women's characteristics included in the analysis may influence the resolution of contraceptive failure in abortion: some factors may reflect the effect of the family planning programme; other factors may illustrate low efficacy of contraceptive methods; and some may reflect women's motivation to limit their family sizes.
The first group of characteristics may indicate the effect of the family planning programme on the decision to have an abortion if a contraceptive failure occurs. The most obvious example is the high abortion rates given contraceptive failure. The high abortion rates reflect the implementation of the Chinese family planning programme, which advocates abortion when contraceptive method fails. Resolution of contraceptive failure in abortion by women with one child provides further evidence of the impact of the strong family planning programme. If a woman with one child had a contraceptive failure, she would almost definitely have an induced abortion. This result indicates a strong commitment to the one-child policy by some Chinese women. An alternative interpretation could be that the programme put pressure on these women to terminate their pregnancy.
The second group of factors may reflect the low effectiveness of modern contraceptive methods among certain women and in poor family planning services in some communities. The finding that abortion occurred repeatedly among some women who had a prior abortion may be related to improper use of contraceptives. To further investigate repeated abortion after contraceptive failure, Tables 4 and 5 were produced. Table 4 displays the distribution of the number of contraceptive failures contributed to the sample by each woman. About 20% of women contributed more than one contraceptive failure to the sample, and in particular one woman had nine contraceptive failures. Table 5 presents the distribution of the number of abortions following contraceptive failure contributed by each woman. Table 5 shows that although only 11·7% of women experienced more than one abortion, the abortions in these women accounted for about 38% of all abortions in the sample. These results suggest some evidence of a clustering of abortions: some women experienced repeated abortions after having repeated contraceptive failures. Some women would tend to retain risks associated with levels of personal knowledge about use of contraceptives and behaviour in resolving contraceptive failure. It may also be possible that some women generally would continue to be served by the same family planning personnel that provided poor service (such as inexperienced community doctors, limited supplies of different types and sizes of contraceptives to meet individual need, especially in rural areas) and when failure occurred they may exert pressure on women to have an abortion. The third category of correlates of resolving a contraceptive failure may be related to women's motivation to limit their family sizes. Abortion rates increased with women's age, suggesting older women did not want any more children.
Three possible mechanisms through which the variables selected in this study may affect the decision to have an abortion when contraceptive failure occurred in China have been suggested. Other mechanisms may also be in operation given that many other factors, observable and unobservable, were not included in the analysis. This study used data from the 1988 survey, the only resource available for the study of outcomes of contraceptive failure under real-life situations at the national level. It is the belief of the authors that the results from this study are still of importance to the understanding of the sociodemographic determinants of resolution of contraceptive failure in China, as well as to the Chinese family planning programme, to improve its services. There is also potentially a wider relevance than just China: these findings are potentially relevant to the policy-making process in other developing countries with large populations. As China has experienced profound social and economic changes over the last three decades, future research is needed to assess the patterns and determinants of contraceptive failure and its subsequent outcome in China today.
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